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(54) HIGH-FREQUENCY MODULE DEVICE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high- 
frequency module device having high accuracy, advanced 
function, reduced in height and size of package, and 
made at reduced cost. 

SOLUTION: The high-frequency module device has a 
base board 2 in which a pattern wiring layer 6 is formed 
on the first main plane 5a of a core base body 5 formed 
of an organic base material having heat resistance and 
high-frequency characteristics and in which the 
uppermost layer is subjected to a planarizing treatment 
to form a high-frequency device layer forming plane 3, 
and a high-frequency device layer 4 having a receiving 
device therein that is formed on the high-frequency 
device layer forming plane 3 by a thin film technology or 
a thick film technology and that has a resistance 27 and 
a capacitor 26 both of which are supplied with power or 
a signal from the base board 2 side via a dielectric 
insulating layer 30. 
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Wlr «t «9 ff^^Sc Lfc l co±®±^^- VIS 

® * *t ifti" s » 2 co^® ic^ ^ - >mm z tiit^mtsas 20 

Six, 

Jilcacs^SSixS r £ l t-iEtto 

y^>\ ^y-r h\ 7j?y / /mom<:^ sfc&#y-^$? 
JB«Six5Ci:«:4»*i:rs»t*5li fcE*<Di*»tt* 

r ^SrW«ti-5»**l (-Eft^JajR^^a-yuSS 40 

So 

[»*«6] _hEi«ffl«*^-Ji«IStc, _LEi«J§iK3iaf 
ixS ^ * Sr»»i:-r5?**3S 5 |;:Ett<a«J!Se^^- 
[W#*7] ±Ei«^«liaiHlK*-T-fc^-^ K#'« 

r ^ £ i#m t -r 5 it ^ 6 ! cieft <d mm & =e *s * 

[If^l8] ±EBIiS?ft*^Jia5tw, ±ESIjafi*a so 



S5<o*«c?» trr £ -tix^n** £ tiit&lk<Dtk1& trr ^ 
[IIMio] ±E#*kifttrr^, lE^TMwf 

-bE'** — V@a§§UIri 5 5 0 u mZXAKDm^Z^-fZ Z k 
Z^mk-tZ »3ft3S 8 tcEftoiSJ^S^ ^ ^ -/uJSB. 

l l ] W»*SH4^i««ttWtt4r*-t-S#«* 

ltiaot=i7i^Mt5^iois^ _le^t 

±E^<-^*«»©*H**^Ji»*WJi^, 

^p^v ^{^^ ^ - >-ffi*wua> ^> * s ^.mm^ &m ft 
[»*«i2] ±E=ras«©»fifcxa^, ^y^^ 

i 3 ] ^E^-^ssasK^xm^jo^T, 
±e» i ±mm<o&±m\zmj&£titi&»s<fi'->m& 
Wt&-rz>mi<D=z-T>( i/?mmmk. ±mmi^mk 

Stfa-f 6fg 2 W±S^«St5l2 On-f>f >^»HB 

iESl03-f^^ttl^\ iEiiSHft*^*^ 
ricXS{c5fefTi-5±Em3(?5XS*cjoV>-c±E*±8^ 

i!2l2(03-f^«I^, JiES5J^»*^-JB3^ 
SlS^tlSt LTJiE*2©±ffi(cJBd£Sixyi:BI» 
— vJi^rBaS-erSWaAnx^ttSixrAa**^ 

«FBSr«^i-^ r ^ srwafct-r^w** 1 1 {cmmvmm 

4] ±!E^7Sfi£OS2(7)±®(:M$ix 
tAtt!A«f»A s , -vlf— KKtc^fiKSixfcAa**^ 
t*«$ix-5ci:HJ:>9, -bE^i^-*««cie»jiaSft . 
ix-5 ^ ^ *r#»^i-S»*« l 3 (iEtt<o*JS«*^a 
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[»*«i5] ^iirs^tt, mm&$i^tewm&&z 

±mmmmm+mmf&m±ic±mm i <Dmmmmm^ 10 
ft l ^^liSIMH t , ±ibjb i ^^mife 

±JE* 1 ©EI«I±fc:JbEJB 2 ©Rt«81«:^t5 

1 7 1 ±E« l IMliCiB^T, ±E» 

frh ft 6 ±E«8fc*MB Sr*jSi- 5 r £ £ «p« i" 5 if * 

[W*S i 8 ] ±E«JS**T'JI»#X«fc*3^-C, 
*JiJl^)R»*6*»±J-9f ^^^^^ — ^Elft £ 
l»^-yit»*t5ISfc, JLEEiR'«*-:<'« 

Xg££*TU 
[«*S19] ±Ei«i!tt**-Jl-b^ -hf£ffi/i&* 

*xe**^3rt 1 s^nm^m 

[»*JS 2 0 ] iEiftJlifc^aHElig*^ <b *>-^ K# 

[»#*2 1 ] iEMJliK^li^XSl-fc^r, 
±E*«K*«lHl»*^o**1!a«tc#jS+5±EiBJl 
ifcSHWfgPi^ ±E^-^**E«l-51il-rs#ft^tt* 
trr «gfiM- £ II £ *r 6 c t £ «f» £ i" 5 1* l 

l 75M»#3S 2 0 co^-f tL^ l W^EK^iKJa** 

[BUM12 2] ±E'<-*MR»K, iiESiifi*^ 

irifcfc* ttfR^u— MMRltbixfc±E:= 50 



>m&* 5 0 \im&±<omfr^m&+ZZ.k$:Wmk1r 

fee 

[0001] 

[0 0 0 2] 

[0003] ^ n^r% 7*— *#o>ai§{f v^^Afi, 

tfIEEE802.1at?«*SttTV^<t 5*5GH z#«<D3ft 
«c«i»a{f ^^A, IEEE802.1b-C«3BSttTV^« J; 5 
&2. 4 5^^cC0^^L AN v-^^A^V^fiBluetoohi: 

[0 0 0 4] 7*— ^*^*Sflr ^^A^*3V^T 

5 ^L/*i^-/> a J: ^KJ^S 

&g{f08&l 0 O^X-btL^o 
[0 0 0 5] ffiffltti£S(t IhISS 1 0 0 T >7^^ . 
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#Si0 2i:«x.f)H5o MStiSSBIlIBl 0 0(1 
tt, «ttjRK*iaK«i 0 3-^«WIhIB«1 0 4*d*fe 

ioo iciii, ^y— r >^i 06^ K7>f^7y/i o 

7&U««PlHl8SWl 0 8*rt>fcfc5i£{flE]&Sfll 0 9 tf* 
fxb^o *JSJSa*3:«leI»i 0 OKtt* §:<f[El*Sg|5 

i o 5 ^mm msssn 1 o 9 K»wsftR&tw&-t-a*iii 
[0006] *^5*iHttai2«lHlBi ootc*5v>r 

*<T>-7 4>V2, JUasaSB (VCO) , SAW7^/^| 

asffls^sft mag iooh #©^co i cassis b*i 
5 0 twot, sj^SMSff {eiss 1 0 0 ±m^ 

oTl^/bo 20 
[0 0 0 7] — aftH^WS^tt, 02 4i:/f« 

1 1 or&^Tfi, r>^-7-^l 1 l^io-Cgff^tb 
fcflMR«#iSaiSft«I#» 1 1 2 £^LT«PlE]3&gi5 1 

j^S^SifiHis&i 1 o^*3v^tt, y Six 

1 1 ^b£{f £*L5o 

[0008] d»d»6iKMSi£SltlBlK noil *«{f 
tt^x*Km&&<n&&*ft 3^^^<^^^h 

J635 J iK*i:*S« SMiKilsgff IU» 1 1 0*4, S5 40 

&3M S *>S« lf:^oT, iKJUttiSSfff 1 10H, 

[0 0 0 9] 
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[US&KoV*-CI4, 0"|^L«S i -CMS0^H-^i 

SbC^-^^KW^P^y^L S I fc&SMfc 
i-SrtTf, l^y^M^SSSIf^^^- 
[0 0 10] L3&*L4dS6>, S i *«it5«tta&S 
if yWH*3^Tf4* v^>i;i LTtsfeffieofi W 
**£L s 1 ±tc^i-5^ffi^xfi^^/j:5o aSJB 

Stiffs ^v^ — /H 2 OKfcVvfte, ^COfc^tC^Jx. 
tf H 2 5 tC^i" J; 5 Si 1 2 1 S i O 2 £ 

mm 1 2 2 co^r i 2 3 m#js lt^# 

ftDflglU 2 4^*i"So S5J^ffiiHSm^-^^-/H 2 

0 t4 s nDgp 1 2 4 mei^t k 1 (?5ia«gs 125 &mi£ 
-rz>kki>^wm 2 4&mm-tz>m2(nEmm 126 

Jif£il§£{#^^~-/M4, flfe0>*MS* LTEll^^-V 
ft Q U**Utt*sfe, *^*i««ati5SS« i e^3.-/uf4, 

[00 11] l^y^ftiB«*a««*^-^ 
tcjol/^14, r^-o^lHlKOiSJlftlHlKSPi:. fit* A* 

mf*tt=Fm*±%temMk*z> 0 mm^m^m^^^- 

/^^cov^T^4, 6sj^i2 6lc^LfcS i gSi^ilSS 
Sfi ^^3.— ;n 3 0-^, HI 2 7fC7^Lfc7y^^S^^ 

^Sff^v 5 ^-— /H 3 0J4. S iSSl 3 UCS i O 

[0012] 133 (Cf4. 

*(DftmzWSJ&s<* — >k kt>\z4 

^iUgff^^zL-yVl 3 0*4, SiiT-ffMll 331 

[0 0 13] KMSiSSff ^e^*— /H 3 0f4, ^J^(4\ 
/^y KllI»»fcSrK»Lrpf#<Z)«fttt^F*4r«i«iJi-s 
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v^— fV\ 3 0ld*5loTH «^tt^)S ilSl 

3 i*s, SftJUW^li 3 3rti::#fift*^*r»/S-*- 

[0014] Killft^Slfi^^*-^ 14011 

Ji^bfc^^^ff^^^-^l 30OSiffll3 

4 1 ASfflV^feiXTlr^o HMMff^^-^^O 
fc, ^/7^i«i 4 i li:y y/77^»l:«totS 

ffts^fljcja i 4 2*sj«jK«*s*Lr«:s« giWim+m 10 

tftJl 1 4 2 tlH »tt«r*«rt-5#. -t«Ort»^Ei*^ 

t^i^M^tit^So W««aiS«*^3.— /n 4 
OH 3fc»*^*riUI 1 4 2±^trr**r^LTrt*B 

§i5(c^y -/^y^SSSiSfe^lrJ: I C-^L S I 

[ooi5] /n 4 oh ^m-^ 

S:f Ut^7^Sffil 4 1 SrSi/^r K% iSy^m 20 
S141 ^Sft*^fiK» 1 4 2 

r, KflttafeSfB^^a-zn 4 oil, 

[0016] stasia /m^v* 30 

TH ±^U^J; 5«c<-^aHK±^a5»«<oa»*^ 
Six 5. ^-^XEl-H £tt«?-7l£j$JI 

isn#SJxSo 
[0 0 17] Si XJfil 3 l-^tf^Xlgl 4 1H ^> 

bx^m^^mm^cDwm^mt-r^. s i 

Xfil 3 lW7^ISi 4 114, t£5fccD1r^ * y^*- 

1 0 oaflEs-cw^i-^-t^BUBt-rso se>c:, s 

ilil3 1^7^S«1 4 1 H StbSS^ttfflR 



8 

[0 0 18] Ud>L&#£>, ^^SftJlftiUS^^* 
— /Wd^^TH ±3zl*Lfccfc i S£ 13 1 -^#7 

[0 0 19] iSJl?£i£g:{f ^^a- /H 3 0, 

14 0(4. 11 2 8iC7jk1r& 0 te'<ytr—i?4ktimtbfr 
5 0 '<vtr— i?l 5 0(4, ^y^-*°-fiSl 5 IO 
-^±®_b^^Jlfe^§:ff^^^-/Vl 3 0&»tti-5 
££fcfc£<M:lftl*»I»l 5 6H4ot$tgLT^5 0 
-fV^-#-1fa6tEl 5 1(4, «**®{^^-vlEi» 

si 5 2, lsa^n^MMsn^^^t^ mm 

3 0(^**««E^jlHlc^»<O7 
> Kl 5 4 3&s*j5R*ixrft*. 
[0 0 2 0] *Jl 5 0(4, — ztf— IffflS 

1 5 1 JitertJSttaKff^a— /H 3 0£r«*feUfc:ifc 
ffi-C, rc0i«il^^ft^^^-/H 3 0 <b 7> Kl 5 
4 *Sr!7-f ir#V7*w v^l 5 5(aotl^(^I 

T> KJ^sasSff v^ — 13 0 (^(4, ffij^tt I C 1 
3 4^fy7'%13 5^iLf:f®|}I, rixfc 

Ig^n a p^rMt6ES^^-vi 3 6^17 -Tir^vx 
^ y^i 5 5 i(7)St^ 1 3 7 WM^ti^o ft 
ffiAttSSA *^-/H 4 OKo^Tfc, l^tKlw 

[0 0 2 1 ] iftilSaHSff ^ei** — 30, 140 
(4, JB£L*i4 5 1 ^Lt 

/<y-Jr— v?l 5 0OJS 

iiS^Sff^v 5 ^-— /H 3 0 , 1 4 0(4,/^^^—^! 

[0022] s i*«*v^tt^7^X«iKJaiftas 
^ff^E-^^-/KC^^T(4, ifUSMlC^LS 

*S{k+Si:V^ofcm«fc*>5« £<b(c, ilSJlS^Sff 

[0 0 2 3] Lfc^oT, ^^(4, ^~^Si<hLt 
(S«51»^*«*«^i^e>ixSjOS, r^-<-^S^±(d 

«ca*Sixfct<0-C*?6 0 
[0 0 2 4] 



(6) 



2002-94247 



9 

m*&i*/i ^tt jlis^- * seasflg a> e, nm& ^ »ft 
>isnsp a> bisSBR^^ift tana s nr ft s . 

[0 0 2 5] «±<oj:3(c»*Sn/t*«W^36^Si* 
iSWffi^^affii: LT»*Sttfc-<— ^S4SSfP^S5Jl« 

[0 0 2 6] JtaL^iW***-!-**^^^ 30 

Jgrici-*3li0>XS^ =TlS^i(D±®±t;#I 

oTK«I^Jl*^Lr^— ^StEffl«W»&«««VMi 40 
«#<©«#&Xtt3lSSifMfl, **'<$^«f|SJfi^«:Eil* 

[0 0 2 7] J:3SL*:XaSr*-rS**W{C*^5iBSS 
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=i 7Sfi±«*©*iSSw^c2-fe^ fc Affile Itl 
[0 0 2 8] 

*S«S$2£S«sl-5£ fcfcfc:* :^-^S»2?r 

L-ci¥*S^m»-rsiSJl&Sl^gg|5*i^xS^ 
j: ox&mfcm+mj&tim 3 ±(-S5ffls^sgp 4 ^ 

ittSR^a.— (cite, EI l tc^i-j: 5 

iC, ^^IgP4 ^±SC^S I C 9 O^f-y/ 

a5p D B 9 i^*BSix5i:i:t>lJiv— /i/K*^-9 2^ J: 
oT&mZfrZo il^ft^^-/ugf ill ^^t^>5 

[0 0 2 9] -<-xmm&2te. WBJS^645 37 

5 a««C»rtStLfcJBl^^ — ^Ei»Ji6 i:> 12^ 
B^®5 bfflU^^J5S^tLfc®2^N 0 ^-^iS^S7 t^fe 
ft^5 0 ^-^Sfi»2i:tt, 8«tSJ:3l: = 7Sfi5 
{CM Ltl l OttJBttflfg 8 Jb^m 4 OttAffflfB l l 

<Z)»IIBf**fB9tt, =»TS«5 0«2<7)^®5 bfiiJtcffi 
^^t, ro3Ta6*E5i:it{c:2»d»&ft-5Jl2<75 

[0030] -<-*mmi$ 2 (DMfr/l:ljM(-o 

^T, ^TH12 7I^IU1 0(z^UfcM^xaH 1 b#BSL 

D2t:^tJ;pi: N n7ffl5(7)^i±S5 a, 5b(: 
Itolig/^-yEHIi 2^i2l/^-yE. 

-yausaiis-i^ =r£S5co^»5^®5 
a, 5 b kjis i <^»ffiw*« 8 1 jr 2 (Dmmnmm 9 1 
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e>»J!SfrMHfS8, 9ii:tTl5, i6^Mtat"T 

f±, »*snfc»j!Bf+*f5 8, 9 ic«t*t-enaia:o» 3 

J!a?*-vE*MI 1 7 4 — 1 8 £ 

t»«t 5* 2 ©^^-yElI»fi!tXS s -4b*m 

[0 0 3 1] ^<-^a6tR«2©Rfpiaii, 

Jf/^-VEHJl 1 8SrtHfi-6»3 0»/lif+««l 0 10 

^S2«iitssi ii^f^«S2^a 

tt, lg 3 O^lttl^ 10^14 (7)^^^^ 1 1 t 

m&m^mmf&fc 3 ^Mt^nxi s - e ^gt-< 
-*x*sb2£S^i-6 0 

[0 0 3 2] ^TS£5tt, i&ffimmT*m^T a n 5 , 

yum^wv (ppe) , tr^-^u-f Khyr^y (bt 

- r e s i n) , ^ h777^nxf-ky (BSS^ 20 

x^n^o , #y >r s h\ m&tfv-* (lcp) . #y 

Jtvi£fls*is (PNB) , ir^ * y^lfcVMi-fe^ ^ 

« x tf _hi£ L fcSW ct 9 fc $ b l-SM v^S« 
FR-5#fcJB^e>jJx*o ^Tffi£5te, JdfiLfcKtt 

[0 0 3 31 3 7Sfi5l:|j:, ia3lc^i-J; o\z.%\ <D 30 
£S 5a^2 <7>£S 5 b ^©K^if 2 0a, 20 

-^Ji»rtxas-l*si6SiL5. =TS*5ti. Ky 
u-if^ <t 5 TLSMnixasJS S ttTBff^^fi^-e^x 

y J: o x^mz.m^^Mtm 2 titz trr a* 1 

4i*5ic, h 2 l SrSfci&A, yiMSfc: 

a, 2 0 b(:MtT7t h y y/77^i^tl§r 
tKXoX, m4{Z^ir£ b\^%\ (»^M 5 a £^2<£> 40 
±S5b t(c-ttb-ett0f*^JBlJIE«^^ — 1 2 

[0 0 3 4] WJi^)Xa€:Sfe=iTStR5(C*i % fB 1 O 
■E*^^-^« 1 2ftt^»2JIEil»^^-VJB 1 3 £ 

-tn-ensn lt m i o»jHf*«ifs 8^2 

5o IB io»ligW«fS 8 t« 2 oWHBfrMHfS 9 tcii, * 

b, 9 b^«fT^$ix^v>^^>5»flg^ffl?S^ffi^'bix so 



12 

So 

[0 0 3 5] Ml 8 2 

9(2, fli8b. 9 bifliJ^r^Si: IT, 

zfv?) laotl^^a, ftib\ r.*LfcjBi<z>»M 

8 i&o 5 * 2 (ommnmm 9 i*, wubji 8b, 9b 

Sr^FKt tT37l«5i:«^SH5, * 1 0#«WiH 
tS8 tJS2»lBf+*HfS9i=:tt. ^7SIS5^^f; 

Lt7t h y y^77M«^ix6: ttw J: 0 , «tn 

ftltTl 5, 1 6 *L*„ t*7Mli s - 3 

tt, trris, i6«Mi^7thyy^77Mi 

8t*2aMBfMBfS9fc»3lRln2 2a, 2 2bM 
^Jx-Wlfcl bf 71 5 , 16 =SrfMt5o 

[0036] fsi(ommnmmstm2mnmmm9\z 

aasjfcstta fc* tic* y^****-*-;* h<^*i#>& 

mnmrn 8M12 wuBftmB 9 12 ^e^** 
->imi8 s - 4 j: »p , mmm s a , 9 a ic-^tt 

-etugff^^^ — v=v^sifi$ttT, 111 7 t^i^^ct 5 

-4^, ±a ifc* 1 oiai/^-^i s - 1 
tmmc mmmsa, 9awtt7thyy^77 

&m&ffi^1rzb\c£y)ffimS8 b, 9b±MWti 
35 3 ^-^Jl 1 7 i:l4iE«/^-yl 1 8 

[0 0 3 7] ^-^SiWflgCio^Tfi, -<-x 

s*s»2«c«»i-6*«tt*^Ji»4*«rt-rsfc» 

tc, -<-^»«*W* 1 9fc»LTi«»«^>5FfflttSr» 
r5*»**^*»fi8ffi3 4r»rti-5xa!5S16Six5 0 

^-^i^^rwncti i2oigi^iis-5 

(^J: 0 , B8J^-t-J:5I^JB3JiE«^ — vJIi 7R 
t5*4)BE»^^-^H 1 8 *r-ttt-fn*«LTJB3<D 
WJ9B#flfB 10^14 ottlBfMHfS 1 1 i a**«±ffi 5 
a, 5 b (C^rix^nS&^^nSo 

[0 0 3 8] 13 (^ttJIBftff fS 1 0 St>*S 4 (OtttfliWffl 

auk ±m\.itmi<omi»HmmB^m2(omm» 
mm 9 1 isi««^ *ti?timmm 1 o a , n a o-^r 

iffio±fti:lot«liI10b, llbW^^. 



(8) 



tfrm 2002-94247 



13 

i9©*I±ffii:»f»i (yyyu?) CJ;ot^ 
iflll!), WllOb, 1 1 b^^ffit^^f^J: 

[oo39] ^g^^r^w i 9 (cfi N #Figxa s - 
itmm i o kizttLxwmtBMtf&ztiZo mis 
j:^3 ^wniM-Mfs io km 4 (ommnmrn 1 1 10 

^Tte, ii otc^i-J: 5l-> H 3 cottriil^S i o 
fc, fills -6\z&^Xte, m 4 coMittil^g l l 

wco^-m^u ^ia^^— xjf i 8 ^^^-n- 

Mi/1 1 1 b tfmfenm??' A x ££11- J; a Id 

[0 0 4 0] ^-^l««»^rgn, -h5&Lfc#xa 20 
#4^a««**i-5iifja«*^Ji*fiKffi3*s*j**n 

-<-^S*^S^xi(co^r{i, ±a>L 
©#JKS<0«Mtsxaas*ffl S tb-c t J; v ^ t tt* 

[0 0 4 1] 2 fi, J:i|lfcJ:5l^7S 

S5^2 5 b $ 2 £>ttffittff!S 

So *£«»2tt* :<0*2©EI^^-^113 
!4 0ttMfflIl lOttMl 1 bOWB'J**WJ 

snrAffl*»-?«2 4 4 0 

[0 0 4 2] i^±co J: 5 LTltftsSttfc^— *»K« 

2iwtt, sa?i-s*ij5»*^«^xs*gTS5^KKi 

S^lii/^^ 2 T^t^atbSf^^rtjK^ixfc*^* so 
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*^-sffl4^tt, ejm*b2 9±{zmm^ 1 c 9 0^ 

[0 0 4 3] jW3, ^~^S»linSiciB^t{j:, 
5 I^L"CJB 2 ^Wffi^fMfg 9 £^ Itj^cp 
£ft5*4<aJ8fltttffl?gl l* s , fflfSSRl 1 a^ll$ 

OT p u-^ffi^^4(75»flg^«fSi 1 *cofei:*asj;< , 

[0044] mm&m^mu 4 axftaatmcKflsxafc 

©Rffxawt, ±^LfcXa^STjKff^nfc-<~-^g 

«»2<ova{kSixfciisiai** j f-ii**a5 3Ji^ % *i 

©16** 3 0 *rrtK»rici-S!B 1 ^ili&lMli s - 
7t,Si c^l&^Jf 3 0 _htc*^^« jfp 2 8 
Sfefe^Tlfi^as^Jfii-T^SXS s-8h 

8rtjc#3t»*-T-*r*rt+aa«i*^»ri5xa 
s -9tragm *ja**^-»»4o«ffxa 
*^j^j*ssi5 2 8 &&m-rz> kt-k 2 9 

2^»Sttt*^*r»fi!ti--5EI»Ji*rtxas 
-lit, iI±I^fSt6^^hl3 3a, 3 3 
b Sr«rti-« MMia s-l2i ^gt, S5 

[0045] -<-jxs«sfp 2 kh, & 1 (ommmm^j: 

a s - 7 {C*5l^T*JII**-7-B»*B 3 ±(cj»ai*RK 
»ds«»&*ixT*lco|ft3l»Ji3 OASjawgriSStiSo 16 
KH±»**t*-tt, 37i«5 i:B»c«)IW-efi^T 

Wf-tt, ^y'^o7r> (BCB) , K\ 

^yy/v^y (pnb) n (lcp) * 

[0046] mi (on&mmwf&TM % - 7 tc^Ti^ 

mi lt^+J:5fC'<-^»«ffl2±*3:*BtSnfcJBl 

(D&mm3 oizttisX&%c<D\?T 3 4*s»j«sn6o # 

E*l^^ — 1 7^)Bff^C0 7^ K 1 7 a (cM^Lti 
^c^n, 7>Kl7aS:»*i:B**5o #bT7 3 4 
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Bf*^^ — ^^^^t-JKrtSttfc-^^^ £31 l coifed 

[0 0 4 7] TOMIXts -BlZjS^XI*. #t7 3 
4Sr*fi-tr*l<©lftl»Ji3 0«)*B±«w, Hxtf^y^ 

y >- ^ft* k «t o r £@ ten o r m z. tf =■ * ^ ^« £ « 

tt, ^y^/^Jfir^SOff^^^tl^^S 0 n m^I 5 10 
0 0nml*i:ailSii-C45. TMlXls-8i^ 

fcl£J:*K EJM3 5*rl»*i-5ft!!a«rft5a 
[0 0 4 8] SSi&gg 3 5 tcj*, glMMli s - 
9asSS£*lT Uv*** 2 7-^^v-^ 2 6 3ft«»J***L 

£*l5 0 r(^^^>^/V^3 6fi, US?* h^S^tt 20 
fc^ffit^atffc^V^A' (TaN) fr*s<iy# V 

\c£ vmmm 3 5$m j ££inizi<'Vx* 2 7<Dttj&u& 

[0 0 4 9] BfllJf 3 5 lei*, 0 1 2U:^i-<fc 5K:=*^ 

^BffiSHfc&ai*. 10 0V, 3 0^S«<O«|fRP*Dlw 
^^^l^ h (TaOz) i3 8$rMt 

So 

[0 0 5 0] £iftj|3 ^S*ga»^^-V^*t 

[0051] Kjaft^^JWfisjHf^xatcfe^-cn, 

BfJfM 1 CMlt, X2 0ftllliAias -10CJ; 
otil 4teti 9 2 (Df&tKJI 3 1 j&sjSRJKiSS 
ft£ a S2OMIifilcIis-10^ ±3£LfcSill 
coeii3 0 irlH«0^feMcto-Cg2 0tej»Jl3 1 £ 
Mt5>Hi:> :^)l2^il3 i (rlE^S 3 5 so 
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^3 9£*#^tt£i£5ffljl8tf>fc'T4 2 

[0052] mm^m^mumifjim^^^xit, &m 

-^E» 3 2 3ftS«*Stt5. ESi«Iis-l 1 

S3 i±iz-*ytr/ismRxtmmkfrftz>xs<v*m&f$. 

i^tT0Tto/^- v^>-^£rfT5 0 £MJI?gricX 
gs-iili ^C^'iy^Kc^Ut^^^^C 

iciBMA 2 9 ^JFM-T £ 0 

[0 0 5 3]E»i«5 2 9 Wt rcoi^e^CT)-^^^ 
2 5 3WBj*S*L3o -f^*"** 2 5fi, B:^iJ1g 

[0 0 5 4] iS)l«*-7-S§|5S^Xatc:*5^T^, _L5£ 

ib i^i^iS^^-ii^^xae^^T 

tt, till 1 bJc#LTW*aiX«rl6-t-w4^J;i9, 

n2o>w&'<9—^m 1 3^®^^^^ 0 

[0 0 5 5] ^SiT-lMKiCfc^Tfi, Ui^ 

^M»*Hs-i2i:J:5, ffiMKX?-Jia5 4(Z>X 
B5^*i:'<-^*««W2(0*2<OEill^^->'Ji 1 3 fc 

^t^ 0 WjSljfiX^WWKfPxa^^Tfi. rtu^u 
>>x hit 3 3(:^L-c^^^^-^y^iMT7t h y 

flP42a, 4 2bfc**t5, ffiffi»*^«Sl5itfliX 
Sfciifc^-tfl, rtbblWP 4 2\z.mWR~ytrfr/&* 
y^lrffiimftilS^4 3a, 4 3btr»*t 
armlet 9, Hi 7K^BiJl&*S^-A'3g«l £ 

[0 0 5 6 ] BiJiS^E-v^ — /Vgtl fi, ffiil^^^S 
aS4«fr»ricSnfc«ai«^4 3 a*S, ^J1?SIC9 0 

5o iKJl&Hrv^— /U^lgl fi, ^S«gP2com2 
-VJi 1 3«tC»fi8SiXfc*«JB-T-4 3 b 
fifH^tf-r*-KtE9 3^*Br«Snsi»^»ttaB^& 

7L\z? y ^^^9 4^^-rs^y y^vymcx 

[0 0 5 7] iiEL^ffi^S^v?^— t-tfe^T 
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(D±m s a t m 2 (D±m 5 b h \z.%\ (Dmmttmm s ib 

^-*S«M»ftsxaW\ 2ft(DWHfi5 1 a, 5 1 
[0 0 5 8] ^-xSIMKitt 118 ( a ) \Z 

2a. 5 2 bM^* h y y^^y^m^mirzt^xv) 

(b) \C7fk-rX 0\Z.ffi7£<O\a\&'<-*^5 3 a , 5 3b 
ti9(-2tS:WISS5 1a, Slb^ROTPIffl 
HIS (d) K:/WJ;}lcWBIK5 l a, 5ibcD#EU 

SSxn— ^y53a, 5 3bl:oV^t'T^^tToX-< 20 

[0059] -<-^^«si5Bf^rmt-*3v>rfi, mis 
(e) (OTf J; 5 l^-^SStrflft 5 5 (Ot5i®{r 

<t «9 ffi 1 ^WJBftAfS 5 6 b m 2 <D 

mmttmms 7 t&m&ztiz* ^-**«tt««o:a 
ic*5v^tt, rne?^i^»j!gf+«?S5 6 kn2<D&m 

asSJf^XStcfcv^Tfi, MB (f) Ci^-f £ 5 Jcjgi co 
fSffi^«5 1 aOfli-oVvff** @^-^V5 3 a tfSfl* 
^tc^Mi"^ <t 5 (-m l ©»«Bf+«i*B 5 6 ^)?9F»*DXSr 30 

*B5 8ti*t8. ^<-^a6Ett«f^xa^*5^"C 
fit, JBl copffiSt£5 l blCov^tlis HISS'*— ^> 
5 3 b3fls^*«c«fiSn*v^J:5^JIS2 0»Jli«-«fS5 

7©WMf*DX3ftSfT*>JxSo ^S«Jfl5SifNXa^*5V^ 
Ttt, XiiLfcXa^ST. RB (g) \Z7jk1-£olC< 

[0 0 6 0] 3 (75*Hfe0^ffifc L-CH 1 9 (Cth Lfc-< 
-^MMKlIt flf»JittfJi*Ufc!IS2^aEJIfi©» 
«ltcJ:o-cKfPLfc^|gI (a) izm-f^—xmWLtpmfc 40 

osrj6*-r5xa4r**t-rs. -r 

m (b) C/Tf i^^^fV^/f 6 

[0061] ^»«»Kf^xaiw*5t>rfi, 

M^xa^jo^Tfi, 111 9 (c) 0 d^-* so 
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2a, 6 2b^0^M$tl5o ^-^3S«««f^X 

»^xat-*5^r«, ^iOTW5 5i:^u± 

* LfcWI»*X«rifc lT*Wi 6 2a, 62b Sraf* 
ilBtSrt^ (d) M^Lfc^— *St£SB6 

[0 0 6 2] ^a«»KfpXatd*5V^-Ctt, fffiiRW 

5:i:CJ:o TffiflgJi 6 2 *>KJMf ft & ft 

ik^y^^fm (RIE:Reactive Ton Etching) ^7 
X-^^y^-^yfe (PE:Plasma Etching) ?©K7^^ 
rx^^&KJ:^ ^(DW-mt^no <t5t-LrtJ: 

[0063] ^r^>r% iwstt^e^a— /ujs«ira\ m 

l(c^i"i:9^S^?S*^a5 3co^®^^y 

^^ic^oT^ji^ i c 9 o^f^« B B p9 1 i>mm 

-Cfi, ilM I C 9 0^7/^9 1 ^bCO^i/ 
[0 0 6 4] iS^JS^^^— A-3£fil K^^Tte:, Mx. 

f^m 2 0 tc^-T ct 5 KSHKAa*;*: t ftflGJSifc I C 9 0 (D 
Tfi, rojRfiWttiMgw 7 0 4r^urasJil*i C9 0 

^W^-9 2^LT«-^M^tl5 a Jfc*3, 
tIC90 ^«ftfi«ttWJ|g4t 7 0 b h**s<- 9 2 

[0 0 6 5] mfflfc^riS*.— /Ugtl Idio^-Ctt, ^iJ^L 

I^H 2 l {^TFi-J: ^ (c H I C 9 0 co^tt®«ctc*f 

iSLT-<-^S^^2 i:i^iM^^T-®^4 fc«r3Kii-5 

^(o^nm y?r 7 i eMttt) «t^ 0 *ai^trT7 

Sr»*i-6Btcn«©xa{cJ:oTB?fifc*ix5o 
i ^iov>r ^iliS i c 9 o 
»ds»affl trr 7 i ^r^rr tt^-^sra 2 ©flEffi^e 

tt, IP]H{^i-J: 5f--biBUfe*lRffi<^*«aMB*t7 0 

[0066] aswtt*^*— /^J6«ifi, wiatw 
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#5 0 nmirf^^ LTMLfctro^t^J: 

^57 2 ^*tLT?££f]/8t:*T7 1 j)> J ttl J £*frl^%n£tl& X 
0 {CT 5 w t \Z £ ot^^SI 5 <b cO^^^ff ^>tt 

[0 0 6 7] i^Jl?^^— /^©l f-^^Tfi. 

Cfl 2 2 tc^i-J; 9 ;*£t££l5 2 fclfcjSi-S^T 

«K7 3SrW«ttat*f«cJ:oT3Krt-t-6J:5J-UTt> J: 
V\, =*TX«7 2fi, «X.tftPrt»4 2 7B-<^*ttt 

trr 7 i fcttiw, = rs«7 3 a» tm^ftT 

[0 0 6 8] 

JS«aq»&ft**3fc*a. .fcJxtf, 

£ ti £ 4: fc ffi Jl & *^JB SI5 ic A M ftfll #E &g|5 ^ » 

[BSoffiilL&KH] 

[0 2] IPIi«Htt^^aL-/vSSB^K3ftiaia-C*>5 8 

[13] i^ffijife^-^^-^a^ffl^eH^^rss 
[14] arss^^^-^v^xaKWia-c*) 

[15] JRi05»ffift*»SXtJ { K2<Z)»J!if+IBtt^*-fr 

[16] f7WOIi^it^^ 3 

[0 7] ni<a'<fi — >&MmBLXfitR2<Ds<* — >'SUKL so 
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[18] JB3^»IIB»*fS2&t/*4 0»J!Sf+««o*'& 
[19] »3«>»J!if*««X^*4 0»J!Bfd^»S«:»* 
[HO] »3©»Mft«fB&t^JB4<D»JIBf**«o«F 

[111] jsio»«Ji<o^riExa»wia-t?fcSo 
[112] E«Jio»*xaiftwig'c*>6 0 

[113] f»*^©*«iaRWit?*)5. 

[114] »2©»iiB*<o«ricxaKWiat?*)So 

111 5] E»»tt<0»tfXSKWH-C*>*. 
[116] i/^^ M^Mlll^iT'fc5 0 

[ii7] mmm*i?~—^mm<Dmwrmmx-foz> 0 
in 8] ^atE»©ffi«>«5ftxaoRwia-e«) 

[119] t-V yr/a- hSi-«tS^<-^SSSfl50S4ig 

xs^Si^l-cfeSo 

[12 0] tt*!i«jft*«*fei««»^^*-^*«ott 

[12 1] ttojftllMlliS^AfeKWtt^^a-^aM 

[12 2] ftil^®c^«i&^MxLfei«5il&^^^--^B 
ofKWEBT?**. 
[12 3] /<— ^ 

[12 4] ^ W<-^3 yMCJ:6li)ii 

[12 5] «*©i«^«»S«^^*-/HC«^P>^S 

-y t&ni&wmxtbv , ma (a) lassa^a 

1, PI (b) ttXtt«E0rSH-C*>*. 
[12 6] **©i/»=vaW*rfflv^fc!BJBtta«fl|* 

[12 7] tt*©^7^iKE«:fflv^fciK«ttjSg«*i; 

[12 8] 86*WifiSHjS*^a— yi/Jg«Sr-Y^^— 

1 ««jat*^a-/u36«, 2 -*-;*Kffi«5. 3 K 

6 ^ 1 <Ds<# — >g£j»JB % 7 £5 2<7V** — 

®, 8 9 »2 0»ISf**fB. 1 

0 mscommnmm, n jS4^»nBf+«ifs, 12 
inji^-^Eaui, 13 sR2«^*->e» 
is, 16 trr, 17 JK3*>"5^ — vei»», 

18 JMJl'^-^EilMK 19 -<-*S*R*ffl 
2 4 Affl**^, 2 5 ^fy^^^, 2 6 

2 7 U^^, 2 8 SH^/SJBSRs 3 0 

rnKD^mm, 31 120^1, 33 

1, 34 tT, 3 6, 3 7S{fc^*A'JB* 3 8 ^ 
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y^/WtW M, 3 9 ±ffl5ffiffi, 4 1 iSJ^&ig 7 3 >*A-=i7\ 9 0 KJIfeIC, 9 1^7^ 

aft^-^^-^ss^raf*. 43 asas^ 7 0 « n p a , 92 v-^k^^-, 93 -rir-mm 

7 1 ftSftffilfT, 7 2 
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